signals. This method has been used recently not only to show how specific genomic 2 2 4
annotation affects the distribution of disease SNPs with true signals (Schork et al., 2 2 5 2013), but also to demonstrate that regions of recent evolution are enriched for 2 2 6 schizophrenia markers (Banerjee et al., 2017; Srinivasan et al., 2015) . We took the 2 2 7
SNPs that are in LD with the DMR regions and plotted their p-value distributions 2 2 8 from various GWASs. The observed p-value distributions were then determined to be 2 2 9
enriched or not using conditional Q-Q plots as described by Schork et al. (2013) . 
INRICH-based enrichment analysis 2 3 3
The stratified QQ plots provide a visual depiction of data distributions and enrichment 2 3 4
of true signals within a stratum of data, but they do not quantify this enrichment.
3 5
Therefore, we used the INterval EnRICHment (INRICH) analysis tool to statistically 2 3 6 quantify the enrichment observed. This pipeline performs permutation and 2 3 7
bootstrapping procedures to determine with statistical confidence whether LD-2 3 8
implicated genomic intervals are enriched in specific gene sets (Lee et al., 2012) . The 2 3 9
INRICH analysis takes into account several potential biases that can otherwise lead to 2 4 0 false positives, such as variable gene size, SNP density within genes, LD between and 2 4 1 within genes, and overlapping genes in the gene sets. We used the same procedure 2 4 2 reported previously (Banerjee et al., 2017; Xu et al., 2015) Figure 1A shows the conditional QQ plots for schizophrenia markers (all markers, the 2 5 8
hypo-DMR set and the hyper-DMR set) including those in the MHC region. For 2 5 9
hypo-DMR markers (Supplementary Dataset 1), we observed a significant enrichment 2 6 0 as depicted by the leftward deviation. No enrichment was observed for hyper-DMR 2 6 1 markers. Since the MHC region is a region of extended linkage disequilibrium, which 2 6 2 can bias the enrichment estimates, and since it is the main region of association with 2 6 3 schizophrenia, we also tested the enrichment with the MHC region removed ( Figure  2 6 4 1B). Under these conditions there is a trend for enrichment of hypo-DMR markers at 2 6 5 higher p-value thresholds, but this enrichment is substantially less than when the 2 6 6 MHC is included ( Figure 1A were genotyped across all the phenotypes investigated in the present study. Only 2 7 5
SNPs on this list were used for enrichment analysis. 2 7 6 2 7 7
As can be seen in Fig. 2 number of LD-clumps tested, we do not expect this to increase the Type I error rate 3 8 9
(Lee et al., 2012). 3 9 0 3 9 1
In conclusion, our results suggest that methylation markers tracing an evolutionary 3 9 2 period dating back to 13 MYA (primate DMRs) are not enriched for schizophrenia 3 9 3 markers, unlike methylation markers from a recent timeframe (non-primate DMRs) support the hypothesis that the origins of schizophrenia lie in more recent 3 9 7 evolutionary events, possibly after the divergence of modern-day humans from 3 9 8
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